OVERCOAT APPLICATION PEEL APPARATUS 


FIELD OF THE INVENTION 

[0001] The present invention relates in general to an apparatus that utilizes 

a lamination process to transfer an overcoat from donor support to printed media. More 
particularly, this invention relates to an overcoat application peel apparatus for use in the 
lamination process done such that the donor support can be separated or peeled from the 
printed media leaving an overcoat behind on the printed media. 


BACKGROUND OF THE INVENTION 

[0002] Durability of photographic and near photographic images has 

become a feature that has grown in demand in recent years. Current commercial means 
of improving durability include lamination with a clear adhesive liquid laminate material 
or coating (via spray or liquid application) with a liquid that dries to a clear protective 
layer. Another lamination process known as "peel apart" lamination has been 
demonstrated for diffusion transfer images. 

[0003] The focus of this particular invention is the peel apparatus used in 

the peel-apart thermal transfer lamination process. This technique transfers an overcoat 
material from a donor support to a printed image. This transfer is often done through a 
process in which the donor support with the overcoat and the printed media are brought 
together mechanically with pressure and then heat is applied for a specific exposure time 
period. This process causes the overcoat material to transfer from the donor to the 
printed image, so that the donor can then be peeled away. 

[0004] One example of this technique uses a heated fuser and a platen to 

sandwich or press the donor support with overcoat and the printed media together in a 
mechanical nip. The donor support with overcoat and the printed media are then 
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transported at a constant rate of speed between the heated fuser and the platen such that 
the exposure time and temperature are controlled. While in the nip, the thermal energy 
from the heated fuser causes the transfer to take place. The composite laminate carrying 
donor support, overcoat, and printed media are then transported and manipulated to 
separate the donor support from the printed media and its new overcoat layer. 

[0005] The donor support and the overcoated printed media can not be 

easily separated directly upon exiting the nip of the heated fuser and platen. This is 
usually due to the fact that the overcoat material is in a phase state that does not allow it 
to have an adhesion affinity for the printed media that is greater than its affinity for the 
donor support. Therefore, a curing time must be allowed and a separation or peeling 
process must occur downstream of the nip. This separation or peeling mechanism is 
usually designed to maximize the following functional requirements: 

a) The overcoat remains uniformly applied to the printed media. 

b) No contamination is generated in the form of bits of unused or non- 
adhered overcoat. 

c) No donor support or media transport jams are generated. 

d) The process works over a wide range of printed media sizes and types, 
donor support and overcoat material types, and equipment settings. 

[0006] Mechanisms designed to meet these requirements can be found in a 

multitude of patents and in practice. For example, in U.S. Patent 5,658,416, MacCollum 
et al. describes a method and apparatus that uses a number of means for performing a 
peel of a laminate from another donor. The basic mechanism is one in which the 
separation of laminate carrying donor is done using a vacuum in conjunction with a peel 
angle. In addition, a beater blade is used near the separation point to aid the separation 
by introducing pulsating forces to the laminate carrying donors. In U.S Patent 
5,643,392, Clough describes a method in which tension control and a peel angle are used 
to separate laminate carrying donors. Schulte, Goodwin et al., and Mistyrik in U.S 
Patents 5,820,277, 5,788,384, and 6,053,648 discuss other tension control means, 
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respectively. Mistryrik describes a bowed plate for improved transport performance of 
the laminate carrying donors. Miyashita in U.S. Patent 4,420,152 in which pawls are 
used to separate then laminate carrying donors describes another means. Finally, 
Pickering et al. describes in U.S. Patent 5,499,880 a donor guide that has a similar 
function to the peel bar already described. 

[0007] An example of the process in practice can be found in the Kodak 

Picture Maker. The Kodak Picture Maker is a commercial printer that uses a thermal dye 
diffusion to transfer both dye and a protective overcoat to printed media. Specifically, 
this printing process is one in which dye is transferred from a donor ribbon to media by 
means of heating a thermal printhead (instead of a fuser) while the printhead, donor 
ribbon and media are in mechanical contact. By performing this process in a serial 
fashion for three separate primary color patches (sometimes there is a fourth black patch) 
in a controlled manner, an image can be produced on the media. To ensure durability, 
this printing process is performed one more time except that instead of dye transfer, a 
continuous clear overcoat material is transferred to the media. The mechanism used to 
separate the donor support from the overcoated printed media is a peel bar. It is located 
downstream of the nip and is simply a mechanical feature the is used to define the 
geometric line along which the donor support is directed to a donor take-up reel and the 
overcoated printed media is directed toward the exit of the printer. The distance between 
the nip and the peel bar is critical in that it provides the curing time required performing a 
clean peeling action. 

[0008] In the above cases, the base means for performing the peeling 

relies on controlling the distance between the fuser and the peel bar or requires a peeling 
mechanism to aid the peel bar. These mechanisms can be expensive, and difficult to put 
and keep in position. In addition the prior art devices are not efficient causing lost hours 
and additional costs due to downtime. Finally many of these devices cause machine 
failures leading to expensive machine downtime and repairs. 
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[0009] Therefore there is a need for an improved peeler device that is low 

cost and effective for a wide range of printing processes and peel-apart materials. The 
intention of the invention is to describe a mechanism that meets these needs. 

SUMMARY OF THE INVENTION 

[00010] An object of the present invention is to provide an overcoat 
application process in which an overcoat material is transferred from a donor support to a 
printed image. 

[0001 1 ] Another object of the invention is to provide a means by which the 
donor support and the printed image with an overcoat are separated or peeled apart in a 
controlled fashion such that the overcoat material remains uniformly applied to the 
printed image. 

[00012] Yet another object of the invention is to provide a means by which 
the donor support and the printed image with an overcoat are separated or peeled apart in 
a controlled fashion such that no contamination is generated by the peeling action. 

[00013] A further object of the invention is to provide a means by which 
the donor support and the printed image with an overcoat are separated or peeled apart in 
a controlled fashion such that the donor support and the printed image with an overcoat 
do not cause a transport jam. 

[00014] A still further object of the invention is to provide a means in 
which the donor support and the printed image with an overcoat are separated or peeled 
apart in a controlled fashion such that the overall process has the ability to handle a wide 
variety of donor support, overcoat, and image material types and sizes within a specific 
equipment design. 

[0001 5] In accordance with a further aspect of the present invention, there 
is provided an apparatus for performing the peeling process to separate the donor support 
from the overcoated printed media for use in the lamination process. 
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[00016] The apparatus including a first peel guide, a second peel guide 
adjacent the first peel guide and can also include a donor guide and a tilted platen. 

[00017] The novel aspects of the invention are set forth with particularity in 
the appended claims. The above and other objects, advantages and novel features of the 
present invention will become more apparent from the accompanying detailed description 
thereof when considered in conjunction with the following drawings. 


BRIEF DESCRIPTION OF THE DRAWINGS 

[0001 8] In the detailed description of the preferred embodiments of the 
invention presented below, reference is made to the accompanying drawings in which: 

[00019] Figure 1 is mechanical schematic diagram of an overcoat 
application mechanism in accordance with the invention; 

[00020] Figure 2 is a detailed isometric view of a portion of the overcoat 
application peel apparatus; 

[00021] Figure 3 is a side view of a portion of the overcoat application peel 
apparatus showing the thermal system; 

[00022] Figure 4 is detailed isometric view of the overcoat application peel 
apparatus 

[00023] Figure 5 is a view of the overcoat application peel apparatus; and 

[00024] Figure 6 is a detailed isometric view of an overcoat application 
peel apparatus showing the flex spring. 
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DETAILED DESCRIPTION OF THE INVENTION 


[00025] The present description will be directed in particular to elements 

forming part of, or in cooperation more directly with, the apparatus in accordance with 
the present invention. It is understood that elements not specifically shown or described 
may take various forms well known to those skilled in the art. 

[00026] Referring now to the drawings, like reference numerals represent 
similar or corresponding parts throughout the several views. Figure 1 is a mechanical 
schematic diagram of an overcoat application apparatus 10. The overcoat application 
apparatus 10 consists of an entry roller 12, a donor supply reel 14, a donor guide bar 16, a 
heated fuser roller 18, a pressure roller 20, a primary peel bar 22, an exit roller 24 and a 
donor take-up reel 26. 

[00027] The basic function of the overcoat application apparatus 10 is 
described as follows. Again using Figure 1 as reference, a laminate carrying donor 28 is 
threaded between the donor supply reel 14 and the donor take-up reel 26. The donor is 
preferably a multi-layer web that in its simplest form consists of a donor support hereafter 
referred to as a donor 30 and an overcoat material hereafter referred to as a laminate 32. 
The threading is such that the laminate carrying donor 28 follows a path around the donor 
guide bar 16, through a nip 34 created by the heated fuser roller 18 and the pressure roller 
20, and around the first peel guide 22. In a normal idle mode, the fuser roller 18 is 
disengaged from the pressure roller 20 so that no transport of laminate carrying donor 28 
is performed. 

[00028] When the overcoat application process is ready to be performed, 
the pressure roller 20 is pressed against the heated fuser roller 18. Simultaneously, the 
heated fuser roller 18 is rotated, preferably at a constant speed thus transporting the 
laminate carrying donor 28 through the nip 34. Tension control on both the donor supply 
reel 14 and donor take-up reel 26 allow this donor transport to be done in a controlled 
fashion. In addition to all of these events, a sheet or a continuous roll of printed media 38 
is fed onto the entry roller 12 such that a leading edge 36 of a printed media 38 enters the 
nip 34 along with the laminate carrying donor 28. 
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[00029] At this point, thermal energy from the heated fuser roller 1 8 is 
transferred into the portion of the laminate carrying donor 28 and printed media 38 that 
are in the nip 34. The length of thermal energy exposure time and the amount of thermal 
energy transferred to the laminate carrying donor 28 and the printed media 38 are a 
function of the transport speed created by the rotation of the heated fuser roller 18 and the 
width of the nip 34 and the temperature and thermal characteristics of the fuser roller 18, 
the laminate carrying donor 28, overcoat material, also known as laminate 32, the printed 
media 38, and the pressure roller 20. During this exposure time, the laminate carrying 
donor 28 and printed media 38 are fused together. The fused composite continues until 
encountering the first peel guide 22. The distance between the nip 34 and the first apex 
of the first peel guide 22 is referred to as the cooling distance 40. 

[00030] Figure 2 shows the donor 30 is directed to the donor take-up reel 
26 at an angle preferably approaching 90 degrees while a laminated printed article, 
hereafter referred to as a laminated printed media 42, is directed to the exit roller 24. It 
should be noted that the article to be laminated may include other items such as clothing, 
as is well known in the art. The angle between these redirections is referred to as the peel 
angle 44. The goal of this redirection is to accomplish the following functional 
requirements: 

a) The overcoat material 32 is completely transferred from the donor 30 to 
the printed media 38 such that a completely uniform coating is produced. 

b) No contamination is generated. 

c) No laminate carrying donor 28 or printed media 38 transport jams are 
generated from the excess lamination material, generally called flash, at the trailing edge 
46 of the laminated printed article. 

d) The process works over a wide range of printed media 38 sizes and types, 
donor 30 and laminate 32 sizes and types, and various settings and configurations of the 
overcoat application apparatus 10. 
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[0003 1] Up to this point, the process that has been described is similar to 
the normal practice. The Kodak Picture Maker example discussed in the background 
section is an example of this practice other than the fact that a thermal printhead is used 
to perform the fusing process instead of a heated fuser roller 18. 

[00032] Figure 3 shows a front view of the first peel guide of the first peel 
guide 22 and illustrates the first peel guide curvature 48 and a first peel guide peel bar 
wrap angle, geometric features of the overcoat application apparatus 10 associated with 
the peeling process. 

[00033] Figure 3 also shows a peel guide thermal system 50 capable of 
controlling the temperature after the laminated printed media exits the fuser, in this case 
by controlling the temperature of the area upstream of first peel guide using a fan. The 
thermal system could also control the temperature of the first peel guide, platen or other 
devices in contact with the laminated printed media. 

[00034] One way that the thermal system 50 can control the temperature of 
the laminated printed media is by using a temperature reference signal that provides a 
control signal to a comparator. The comparator takes the temperature reference signal 
and subtracts a temperature feedback signal that results in a temperature error signal. The 
temperature error signal is then fed into a controller that in turn produces a temperature 
control signal. This temperature control signal is then used to drive a thermal device. 
The thermal device in turn heats or cools portions of the overcoat application peel 
apparatus 10. A temperature sensor senses the first peel guide temperature and converts 
it into the temperature feedback signal. The intent of the control loop is to keep the first 
peel guide temperature at a level equivalent with the temperature reference signal. The 
current preferred method of thermal control is to cool the laminated printed media after it 
is heated to between 90 - 1 15 degree Celsius down to below 60 degree Celsius. This is 
accomplished with the aid of one or more of the following cooling methods: a) 
conduction, using a metal in contact with the laminated printed media, b)convection, 
using a fan or similar device and c)radiation. 
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[00035] Figure 4 shows the overcoat application peel apparatus 52 of the 
present invention for maintaining a peel angle 44 at a peel point 54 where a donor 30 is 
peeled from a laminated printed article 42 between a first paper path 56 downstream a 
fuser roller 1 8 and a donor path 58 upstream a donor take-up reel 26, where the first peel 
guide 22 is adjacent the first paper path 56 on a first side 60 of the donor and a second 
peel guide 62 is adjacent the first peel guide 22 on a second side 64 of the donor such that 
the second peel guide 62 supports the printed media 42 at a support point 66. A donor 
guide 68 adjacent the donor path 58 on the second side of the donor 64 such that the 
donor guide 68 resists tension from the donor take-up reel 26 thus maintaining a 
substantially constant peel angle 44 as the donor take-up reel 26 changes in diameter. 

[00036] Figure 5 shows the overcoat application peel apparatus 52 where 
the first peel guide 22 is adjacent the second peel guide 62 forming a peel nip 70 where 
the donor 30 is trained through the peel nip 70. The overcoat application peel apparatus 
52 can also include a tilted take-up platen 72 arranged upstream of the second peel guide 
62 along a second paper path 74 for the laminated printed article 42 including interstitial 
laminate 76, commonly referred to as flash. The angle of the tilted take-up platen 72 
should be sufficient to release the interstitial laminate 76 from the laminated printed 
article 42 at a media trailing edge 46. 

[00037] Figure 6 shows the overcoat application peel apparatus 52 
including a paper support 78 that is adjacent the printed media 42 proximate the peel 
point 54 to support the printed media 38. The overcoat application peel apparatus 52 can 
be built with the paper support 78 including a curve spring or other similar device that 
would also cause the printed media 38 to flex. The first and second guides may be 
stationary bars, stationary rollers, or energized rollers as is that is well known by one 
skilled in the art. 

[00038] The first peel guide 22 and the second peel guide 62 act in concert 
to cause the unused laminate to be effectively removed from the trailing edge 46 as it 
moves through the overcoat application apparatus 10. This removal process may be 
enhanced by reversing the direction of the laminated printed media 42 and /or 
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coordinated by the use of a sensor that detects the trailing edge 46 of the laminated 
printed media 42 before it passes the first peel guide 22. The first peel guide 22 and 
second peel guide 62 of the overcoat application peel apparatus 52 may be tapered. It has 
been found that a tapered guide more effectively removes the unused laminate from the 
sides of the laminated printed media 42. This is especially important when the laminated 
printed media is inbound, that is the media is slightly smaller in size than the laminate 
used to coat the printed media 38. Inbound printed media is a product designed to use the 
complete surface of the printed media 38. This is in contrast to other printing processes 
that leave an edge of unlaminated printed media, referred to as outbound media. 

[00039] In addition to significantly improving the peeling parameters, other 
advantages are achieved with the use of the overcoat application peel apparatus 52. First 
the overcoat application peel apparatus 52 helps flatten the laminated media 42 and thus 
reduces buckling as discussed above. Secondly the overcoat application peel apparatus 
helps to eliminate the normally tight tolerances on the design distances. For example, it 
has been shown that if the overcoat application peel apparatus 52 is located a reasonable 
distance (> 1 inch) from the nip 34, there is a significantly wide window of peel bar 
parameters that allow an excellent peeling process. This allows a wider range of 
materials and equipment tolerance as well as the set point designs for the geometric 
parameters of the system. Also the overcoat application peel apparatus 52 improves the 
functionality of the overcoat application apparatus by helping tighten the laminate- 
carrying donor 28 for stable transport control. This in turn helps assure uniform coating 
of the printed media 38. 

[00040] The invention has been described in detail with particular reference 
to certain preferred embodiments thereof, but it will be understood that variations and 
modifications can be effected within the spirit and scope of the invention. 
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